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The mechanism of tumor cell clearance by rituximab in vivo in 
patients with B-cell chronic lymphocytic leukemia: evidence of 
caspase activation and apoptosis induction. 

Byrd JC, Kitada S, Flinn IW, Aron JL, Pearson M, Lucas D, Reed JC. 

Division of Hematology-Oncology, The Ohio State University, B302 
Starling Loving Hall, 320 W 10th Ave, Columbus, OH 43210, USA. byrd- 
3 @medctr . ohsu . edu 

Rituximab is a chimeric monoclonal antibody directed at CD20 with 
significant activity in non-Hodgkin lymphoma (NHL) and chronic 
lymphocytic leukemia (CLL). A variety of pathways of tumor cytotoxicity 
different from cytotoxic chemotherapy have been proposed for this 
therapeutic antibody including antibody-dependent cellular cytotoxicity and 
complement-mediated cell lysis. This report describes that a proportion of 
patients with CLL receiving rituximab treatment have in vivo activation of 
caspase-9, caspase-3, and poly(ADP-ribose) polymerase (PARP) cleavage in 
blood leukemia cells immediately following infusion of rituximab. This 
suggests that apoptosis using a pathway similar to fludarabine and other 
chemotherapeutic agents is intricately involved in the blood elimination of 
tumor cells after rituximab treatment. Patients having caspase-3 activation 
and PARP cleavage in vivo had a significantly lower blood leukemia cell 
count after treatment as compared to those without caspase activation. 
Significant down-modulation of the antiapoptotic proteins XI AP and Mcl-1 
was also noted, possibly explaining in part how rituximab sensitizes CLL 
cells to the cytotoxic effect of chemotherapy in vivo. These findings suggest 
that the therapeutic benefit of antibody-based therapy in vivo for patients 
with CLL depends in part on induction of apoptosis and provides another 
area of focus for studying mechanisms of antibody-resistance in neoplastic 
cells. 
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The mechanism of tumor cell clearance by rituximab in vivo in patients with 
B-cell chronic lymphocytic leukemia: evidence of caspase activation and 
apoptosis induction . 

Byrd JC, Kitada S, Flinn IW, Aron JL, Pearson M, Lucas D, Reed JC. 

Division of Hematology-Oncology , The Ohio State University, B3 02 Starling Loving 
Hall, 320 W 10th Ave, Columbus, OH 43210, USA. byrd-3@medctr.ohsu.edu 

Rituximab is a chimeric monoclonal antibody directed at CD20 with significant 
activity in non-Hodgkin lymphoma (NHL) and chronic lymphocytic leukemia (CLL) . A 
variety of pathways of tumor cytotoxicity different from cytotoxic chemotherapy 
have been proposed for this therapeutic antibody including antibody-dependent 
cellular cytotoxicity and complement -mediated cell lysis. This report describes 
that a proportion of patients with CLL receiving rituximab treatment have in 
vivo activation of caspase-9, caspase-3, and poly (ADP-ribose) polymerase (PARP) 
cleavage in blood leukemia cells immediately following infusion of rituximab. 
This suggests that apoptosis using a pathway similar to fludarabine and other 
chemotherapeutic agents is intricately involved in the blood elimination of 
tumor cells after rituximab treatment. Patients having caspase-3 activation and 
PARP cleavage in vivo had a significantly lower blood leukemia cell count after 
treatment as compared to those without caspase activation. Significant 
down- modulation of the antiapoptotic proteins XIAP and Mcl-1 was also noted, 
possibly explaining in part how rituximab sensitizes CLL cells to the cytotoxic 
effect of chemotherapy in vivo. These findings suggest that the therapeutic 
benefit of antibody-based therapy in vivo for patients with CLL depends in part 
on induction of apoptosis and provides another area of focus for studying 
mechanisms of antibody-resistance in neoplastic cells. 
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Elevated levels of biologically active soluble CD40 ligand in the 
serum of patients with chronic lymphocytic leukaemia. 

Younes A, Snell V, Consoli U, Clodi K, Zhao S, Palmer JL, Thomas EK, 
Armitage RJ, Andreeff M. 

Department of Hematology, University of Texas M. D. Anderson Cancer 
Center, Houston 77030, USA. 

Chronic lymphocytic leukaemia (CLL) is an indolent lymphoproliferative 
disorder manifested by low growth fraction and prolonged survival of the 
malignant cells. The mechanisms that enable CLL cells to live longer and to 
resist apoptosis remain unclear. Because the malignant CLL cells express 
CD40 and Fas receptors, which can transduce cell-survival and cell-death 
signals, we examined the role of CD40 in the growth regulation of CLL 
cells and its interaction with Fas-mediated and fludarabine-induced 
apoptosis in vitro. Primary CLL cells underwent spontaneous apoptosis in 
culture, which was enhanced by exogenous human Fas ligand (FasL) or 
fludarabine. Exogenous CD40L rescued CLL cells from spontaneous 
apoptosis in a dose-dependent manner, and caused CLL cells to resist 
apoptosis induced by FasL or fludarabine. Patients 1 autologous plasma 
rescued CLL cells from spontaneous apoptosis, an effect that could be 
reversed with anti-CD40 ligand (CD40L) antibodies. The levels of soluble 
CD40 ligand in the sera of 51 CLL patients and 55 healthy donors were 
determined by enzyme-linked immunosorbent assay. The mean soluble 
CD40L level in normal donors was 0.29 ng/ml compared to a mean value of 
0.80 ng/ml in CLL patients (P < 0.001). CD40L up-regulated bcl-X(L) 
mRNA but not bcl-2 in CLL cells within 3-6 h in culture. Our results 
demonstrated that serum of patients with CLL contained elevated levels of 
biologically active soluble CD40L, and that CD40L can prolong survival of 
CLL cells and mediate their resistance to FasL and fludarabine in vitro. 
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